The existing corrected geomagnetic coordinate system is based on internal sources of the Earth's magnetic field and describes observed phenomena in a time-independent way. Space experiments, however, use universal time to follow the dynamics of observed phenomena in 3-dimensional space and external sources play an important role there. A new corrected coordinate system based on the "realistic" geomagnetic equator is proposed to order observations of experiments at each moment of time. The system is based on constant B-minimum ovals at the 3-D geomagnetic equator plane. The magnetospheric model by TSYGANENKO (1989) is used and an algorithm has been developed to derive the lines of constant latitude at ionospheric heights for a specific universal time. Combining these latitudes with corrected geomagnetic longitudes provides an opportunity to order polar ionospheric phenomena in accordance with their "realistic" positions near footpoints of geomagnetic field lines. An attempt is made to interpret some results from the PACE radar experiment using the calculated latitude ovals.
Introduction
It is well-known that the spherical coordinate system based on the Earth's dipole magnetic field was proposed and widely used to order a variety of phenomena and processes in nearEarth space. In that approach the Z axis lies along the dipole axis of the Earth's internal magnetic field. This system is appropriate for use in the inner magnetosphere where the real geomagnetic field lines are very close to the dipole ones (CHAPMAN and BARTELS, 1940) . To improve the ordering a number of eccentric dipole systems have been introduced because of the more intensive magnetic field over the Pacific than over the Atlantic area (SCHMIDT,1934; COLE, 1963) . The most recent ones have been used for a number of satellite studies including the high-latitude satellites DE-2 and VIKING. The chief advantage of the dipole and eccentric dipole systems is their spherical gridding and the simple transformation between magnetic and geographic coordinates.
A coordinate system useful for quantitative analysis of geophysical phenomena was introduced by HULTQUIST (1958) and was called the corrected geomagnetic coordinate system (CGM) after HAKURA (1965) . By the definition, the magnetic field line is traced from the starting point up to the dipole equatorial plane using an internal field model only (International, IGRF, or Definitive, DGRF, Geomagnetic Reference Field models). The dipole field line is restored from the crossing point at the equatorial plane and the corresponding dipole coordinates are ascribed to the starting point on the Earth's surface or ionospheric altitude. It is obvious that there can be a significant difference between the calculated CGM latitude of a point and its real distance from the magnetic equator on the Earth's surface at low latitudes (GUSTAFSSON et al., 1992) . Also, a magnetic field line starting from high-latitudes may cross the dipole equatorial plane so far from the Earth that it will be outside of the magnetosphere and therefore unrealistic. The geomagnetic field at high-latitudes is disturbed by external currents and ordering geophysical phenomena there in terms of the CGM system is deficient, since the real 3-dimensional structure of the magnetosphere is not taken into account. GUSTAFSSON (1970 GUSTAFSSON ( , 1984 used the IGRF-1970 and IGRF-1980 models to calculate and tabulate the CGM coordinates relating to geographical grid. There are holes in the tables near the magnetic poles and calculations have not been done below 24° geographic latitude in the northern hemisphere. BAKER and WING (1989) applied these tables to the southern hemisphere. They traced, first, all of the grid's points along field lines using the IGRF-1985 model with time derivatives updating the model to 1988. Then an expansion in terms of spherical harmonics was determined over the entire globe and for different ionospheric altitudes. By reversing the process, the inverse expansions relating the magnetic coordinates to geographic ones were also determined.
In the next section we describe an approach to build a new magnetic coordinate system which is time-dependent and based on the location of the minimum of the magnetic field, Bmin, along a particular line of force. The approach is close to the so called Magnetic Apex Coordinates (VANZANDT et al., 1972) but the chief advantage of a new system is that it takes into account the external sources of magnetic field.
Constant B-min (CBM) Magnetic Coordinate System
The first problem to be solved here is to determine a definition of the magnetic equator line on the Earth's surface. The locus of B-min, as determined by the field model, determines a surface which is identified as the magnetic equator. However, a geomagnetic field line which starts from the Earth's surface very close to the equator may have several minima (2-3) along the line of force. This ambiguity is overcome by defining the magnetic equator by the straight line projection (along RE) of the B-min point at a higher altitude where is only one minimum (GUSTAFSSON et al.. 1992) .
The CBM coordinates have latitudes defined from lines of constant B on the warped 2-dimensional magnetic equator surface. The procedure for determining the coordinates at a point on the Earth's surface or in space is a straightforward field line tracing from the starting point to the B-min point along the field line. The actual distance to B-min in unit of the Earth's radius, RB, is then calculated from the relation:
Here the equatorial field intensity where g10, g11, h11 are the first order (dipole) IGRF coefficients. RB may be corrected for the fact that B-min is not at the dipole equator. The latitudes are defined as: development of the CBM system are possible, which would include the IMF By effects. Such further development might greatly improve the ordering of geophysical data that a strongly affected by By effects. We are currently examining other PACE events in order to determine how the present CBM coordinate system can be used in analyzing such data.
